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Introduction 
This study has examined the effect of the Department of Environment and Conservation's (DEC) 
prescribed burning on the leaf litter invertebrates of the Northern Jarrah Forrest in southwestern Australia. 
These burns are an important management practice to reduce fuel loads in forests, minimizing damaging 
wildfires. The fires are lit in either spring or autumn, and are intended to be cool and to leave a mosaic of 
burnt and unburnt patches. Although the invertebrate biota of Western Australia has evolved in a fire-prone 
environment the response of the leaf litter invertebrates to such regular burning is not well understood. The 
leaf litter of eucalypt forests supports a diverse invertebrate fauna which is essential for nutrient recycling, 
and a critical component of Western Australia's biodiversity. This study examines the effect of autumn and 
spring burns on the invertebrate fauna generally, but with particular reference to Apocrita (Insecta: 
Hymenoptera). The Apocrita are a keystone group that controls the other invertebrate populations through 
predation and parasitism and, although often present in low numbers, is considered to be possibly the 
most speciose invertebrate group (Saaksjarvi et al. 2004 ). Due to their low numbers Apocrita are 
considered to be vulnerable to events like burning, but little research has been conducted to confirm this 
hypothesis (Lasalle and Gauld 1993). Due to their host specificity, an analysis of apocrita can be used to 
determine other invertebrate populations and assess changes (Stephens 2005). 
Methods 
Two sites in the Northern Jarrah Forrest were selected, Zamia Block near Mundaring, and Amphion Block, 
15 km from Dwellingup. Zamia has been regularly burnt while Amphion has been excluded from burning 
and has remained unburnt since 1932 (Adams et al. 2003). Due to the time frame of the current research a 
site for time substitution is being reported, with burns being conducted in Spring 2005 at both Zamia and 
the block neighbouring Amphion. Burns in autumn 2007 will enable this research to be extended into a true 
BACI study. The sampling strategy consisted of 16 transects with pitfall traps (diameter nine em) placed 10 
m apart; four transects in the burnt and unburnt areas at both sites. Yellow bowls were found to be 
effective in sampling Hymenoptera and five bowls (diameter 17 em) were placed along each transect. The 
pitfalls were half filled with 50% glycol (diluted with water) and bowls filled with water, with some detergent 
and glycol added to break surface tension and prevent evaporation. The pitfalls and bowls were left open 
for ten days. The samples were stored in ethanol and sorted to ordinal level. The Apocrita were identified 
to morphospecies, using a personal key based on wing veination and antenna! shape which were found to 
be consistent features. 
Results 
The leaf litter invertebrates and Apocrita both showed marked seasonal variation, with the Apocrita 
peaking from April to June, while the Dermaptera and Scorpionida peaked in January. It should be noted 
that these figures are influenced by the wetter than usual 2005 winter and the driest winter ever recorded 
in 2006. The Collembola and Formicade are the most abundant groups, but no discernible trend could be 
deduced at ordinal level. It is anticipated that better trends will be found when analysed at morphospecies 
level. The Orthoptera were suppressed by the burn at both sites, but still showed a peak in Jan 07 
(Mundaring) that was comparable to the unburnt site. The Araneae were consistently suppressed by fire at 
Amphion, but at Mundaring demonstrated an initial sharp increase followed by a decline. The Acarina were 
consistently in greater abundance after a burn at both Amphion and Zamia. This increase was primarily 
due to the presence of large numbers of two morphospecies at the burnt sites. These two morphospecies 
gradually decreased, resulting in a return to more stable numbers. At Mundaring there was a large influx of 
staphylinid beetles immediately after the fire resulting in the Coleoptera figures being raised, but most 
other Coleoptera morphospecies were reduced. This influx was not observed at Amphion, probably 
because the area had not been burnt for a while, resulting in fewer Coleoptera at the burnt site. The 
increase in Coleoptera at the April 2007 Mundaring burnt sites was again due to an increase in staphylinid 
beetles, presumably because of the burns to the neighbouring sites a few weeks earlier. The Myriapoda, 
Blattodea Scorpionida and lsopoda seemed largely unaffected by the burns. The Pseudoscorpions were 
also unaffected at ordinal level. The greater number of specimens collected from the leaf litter samples 
indicated that two dominant species were present, one being preferred at the burnt sites the other in the 
unburnt sites. The rare Onchyphora, velvet worm, was recorded on four occasions, three of these being 
recently burnt sites. The leg spinner, Embioptera, was recorded regularly from one Amphion site, but was 
not recorded after the burn. The Embiopteran galleries had been noted earlier, and these were 
untraceable after the fire. The Apocrita from water bowl traps were consistently reduced in abundance and 
richness at both sites throughout the year with no indication of recovery. 720 Apocrita morphospecies were 
recorded from Am ph ion and Zamia, but the majority of these were singletons and doubletons. It should be 
noted, however, that the single trapping carried out after an Autumn burn had a complete reversal, with a 
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four-fold increase at the burnt sites for both Apocrita and Diptera. More trapping is needed to clarify the 
differences between Autumn and Spring burns. 
Conclusion 
Controlled burning does have a significant effect on different invertebrate orders, some increasing but 
most decreasing in abundance. The changes in invertebrate diversity support the model of sequential 
replacement of invertebrate groups after a fire (Van Heurck and Abbott 2003). However there were 
noticeable differences in the trends seen at Amphion and Zamia blocks, highlighting the need for further 
research. It is significant that the groups which declined after a fire showed no recovery after a year ·and a 
half. The vulnerability of Apocrita to fire was highlighted with most of the morphospecies recorded as 
singletons and doubletons. Apocrita are a critical keystone group and if the numbers are reduced, and key 
species lost, this could have an adverse cascade effect. With the recent burns at Amphion a true BACI 
study will be possible which may clarify certain trends. These fires will also enable a comparison between 
autumn and spring burns. It should be noted that although wildfires do alter leaf litter invertebrate faunas, it 
is possible that the regularity, higher frequency, lower intensity and out of season timing may have a 
different effect on litter fauna than natural fires. The Apocrita morphospecies will be identified to family and 
subfamily level to enable clarification of trends and examination of host-guild responses. 
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Figure 1. The mean abundance of Apocrita per water bowl trap at Mundaring and Amphion. 
116 September 2007, Perth, Western Australia 
